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FOREWORD

This -is the fourteenth Quarterly Report prepared by Intellectual
Property Dynamics (IPD) for NADC under Project NICRAD-83-NADC-O01, dated
18 January 1983; NICRAD-85-NADC-008, dated 18 January 1986; and renewed
under NPCP-NADC-89-002, dated 31 January 1989. This report details our
research findings from 01 April to 30 June 1989, our planned effort for
NADC during the next quarterly period.

NADC manages and sponsors numerous R&D programs aimed at improving
and updating existing Sonobuoy systems technologies for the Naval Air
Systems Command in response to CNO Operational Requirements. These
programs detail scores of ASW systems problems that currently fall short
of meeting the Navy's needs. Therefore, NADC is actively seeking
advanced concepts to solve scientific or engineering problems by
stimulating technological innovation in the private sector.

IPD's effort is comprised of a computer-assisted search and analysis
of recently patented inventions issued by the U.S. Patent and Trademark
Office; more specifically, we select, examine, and rank the inventions
according to their potential cost-benefits to the design of future
Sonobuoys.

Our first step is to identify key areas of discrepency between current
systems design and ideal Requirements as specified by the U.S. Navy for
future Sonobuoys; then, through massive database searches, we peruse
recently patented inventions for any technology that may apply to
design problems. From several hundred initial candidates, IPD selects
only a few inventions which have the highest relevance to the project.

Finally, our findings and Recommendations for each invention's util-
ization in the next generation Sonobuoy design, and a copy of the cover
page of each "Most applicable" patent, are presented in each of our
Quarterly Interim Reports to NADC.

In addition, IPD locates and contacts the owners/inventors of our
"Most" relevant candidates. Expert on the current development status of
their inventions, these individuals may prove invaluable as consultants
to the Navy in the progress of future Sonobuoy design.

In summary, IPD helps close the gap between current Navy Requirements
and future Sonobuoy systems design by locating the technical expertise to
assist in implementing selected patented inventions, and supports NADC's
effort to determine whether feasibility has been established ... and in
fact, if functional models are available.
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A - PROGRESS (Item 25 of DD Form 1498)
01 March - 30 June 1989

1. Thirty-one (31) U.S. patents have been selected "Most applicable"
to the design of future Sonobuoys.

2. During this Quarterlty Interim Report period, IPD contacted the
Attorney-of-record of each of the selected "Most" applicable U.S.
patents issued since July 1983.

3. IPD has posted twelve (12) potential R & D sources.

5. Total IPD man-hours to date = 1025.0

6. Total IPD mainframe computer costs to date $4,950.00.

B - PLANS for NEXT THREE-MONTH PERIOD

1. Contacts will be made with the Attorneys-of-record, from whom replies
have not been received for the selected "Most applicable" patented
inventions (see: SECTION VIII hereof), in order to determine current
status, amount of further development needed, and availability of the
patented technology for Sonobuoy applications.

2. A new series of searches will be undertaken to identify the latest
inventions applicable to Sonobuoy functions listed in SECTION VI.

3. The most recent patented inventions issued in each functional category
will be evaluated in terms of published Sonobuoy - gn Requirements.

C - RECOMMENDATIONS

The following assignees should be considered by NADC, as "NEW" sources
for R&D on advanced Sonobuoy technologies:

1. Advanced Technology Laboratories, Incorporated
1323e Northrup Way, Bellevue, WA 98005

2. Burr-Brown Research Corporation
6730 South Tuscon Boulevard, Tuscon, AZ 85706

3. Federal Screw Works
3401 Martin Avethue, Detroit, MI 48210

-3-



RECOMMENDATIONS (Cont'd)

4. International Computers, Ltd.
United Kingdom

5, Japan Victor Company
Chuo-Hu, Tokyo, 103, Japan

6. Matsushita Electric Industrial Company
1006 Oaza Kadoma Osaka, 571, Japan

7. Nippon Electric Company, Limited
Minato-ku, Tokyo, 108, Japan

8. Occidental Chemical Corporation
River Park, Darian, CT 06820

9. Poineer Electronics of America
1925 East Dominguez Street, Long Beach, CA 90810

10. Siemens (Corporation) AG
186 Wood Avenue South, Iselin, NJ 08830

11. Stanford, Leland Junior University
Stanford, CA 94305

12. Tokyo Shibaura Denki Kabushiki Kaisha
Kawasaki, Japan

Missing data will be included in subsequent Quarterly Reports as the
data become available.
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I - INTRODUCTION

Since January 1983, IPD has been providing Technical Support Services
to the Naval Air Development Center (NADC) to help NADC identify and
implement more advanced and cost-effective ("affordable") technologies
for the design of future Sonobuoys.

Over one million unexpired patents have been granted to over 6,000
national and international corporations, universities, Government agen-
cies, and individual inventors by the UTS. Patent and Trademark Office
(PTO), forming an extensive Technology Base. This rich inovative source
ranges from fundamental concepts to advanced products and processes in
every field of science, engineering, and manufacturing, with many of the
technologies suitable for practical application.

The basic premise for IPD's effort as reported herein:

1. The Navy needs Intellectual Property Rights to support the management
of its on-going Sonobuoy development programs.

2. Over one million unexpired U.S. patented inventions exist today of
which over 500,000 are foreign owned.

3. Many new and useful ideas (and the sources) which could meet
specified Navy Requirements, are selected, examined, and evaluated by
IPD through an orderly process.

IPD's effort begins with a tabulation of Navy Requirements posted in
NARDIC for the design of next generation Sonobuoys. We augment this
analysis by obtaining data through the personal contact with key members
of the Acoustics Development Division staff at NADC, who have all been
most supportive in citing current Sonobuoy problem areas that require
early improvement. See FIGURE 1 (1).

Our second step comprises an on-line computer search and evaluation of
recently patented inventions (down to the components level) which support
the tabulated Navy Requirements - inventions offering the greatest
potential for improved performance and reduced cost of future Sonobuoys.
See FIGURE 1 (2). Finally, we submit our Recommendations and a list of
NEW potential R & D sources for Sonobuoy design improvements to NADC.

As IPD searches are limiuted to U.S. patented inventions that offer
greatest cost-benefits to improved future Sonobuoy design performance,
the inventions have been:

* issued since 1 July 1983 (Patent No. 4,400,000 or greater)

* assigned to private sector organizations and individuals.

-6-
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II - METHODOLOGY

In searching for recent patented inventions, IPD uses the on-line
"CLAIMS/U.S. Patents" database service, owned by IFI/Plenum Corporation;
and Dialog Information Services, Inc. These databases provide access to
1.7 million records of U.S. patents issued from 1950 to the present, add
some 1,400 new patent records weekly, and are readily accessed on-line
when the following search criteria is used:

9 Keywords in the title or abstract
* PTO classifications (over 400 Classes and 100,000 Sub-classes)
* Patent issue date
e Inventor and Assignee name(s).

IPD utilizes the Systems Approach - see FIGURE 1, and periodiaclly
updates the following logical steps:

(1) Identify Navy Requirements and critical areas needing early

improvement.

(2) Select relevant U.S. patented inventions.

(3) Match the corresponding elements down to the componemts level.

(4) Identify candidates.

(5) Select the "Most likely" candidates.

(6) Rank the candidates (None, Marginal, Moderate, Most), in terms of
the tabulated Requirements.

(7) Submit Recommendations to NADC, including (5) suggestions for
remedial research.

An important element in IPD's effort is the development of new and
more powerful methodologies to improve the effectiveness of our analysis
and evaluation process.

IPD's approach is an iterative process (series of successive approxi-
mations), which lead to our RECOMMENDATIONS and list of "NEW" private
sector R&D sources with a demonstrated capability in patented inventions
for potential improvements in Sonobuoy design. Each re-cycle, update, or
"cut" in our searches allows an improved definition of the interrelation-
ship sensitivities between Navy Requirements and potential capabilities.

Copies of the "Most applicable" privately-owned patents are obtained
from PTO, examined, and posted in SECTION VI hereof.

- 8 -



III - WORK PERFORMED

(01 April 1989 - 30 June 1989)

During this Quarterly Report period, IPD's effort included a complete
updating of the U.S. patents selected for analysis. Thirty-one (31) U.S.
patented inventions were selected as "Most applicable" to future
Sonobuoys.

Channels-of-contact with each cited Attorney-of-record is continuing.
See SECTION VIII.

The forty-six (46) key USPTO Classes and relevance to the design of
future Sonobuoy designs listed in SECTION VI hereof are used to guide the
further development of computer-assisted techniques for correlating U.S.
Patent Office classes (and sub-classes) with the applicable National
Supply Classifications (NSN) utilized by the U.S. Department of Defense.

-9 -



IV - CONCLUSIONS

01 April 1989 - 30 June 1989

The thirty-one (31) "MOST applicable" U.S. patents are:

Patent No. Owner Group Level Rank

4,400,805 Rockwell Int'l Transducer Module 3
4,407,907 Toshiba Corp. Processor Module 3
4,419,657 Federal Screw Wk Processor Module 3
4,421,384 Sperry (Unisys) Transducer Module 3
4,423,494 Sperry (Unisys) Transducer Module 3
4,423,660 Raytheon Company Deployment Module 3
4,426,712 Mass. Inst. Tech Processor Module 3
4,449,210 Hughes Aircraft Transducer Module 3
4,464,130 Raytheon Company Deployment Module 3
4,474t685 Occidental Chem. Structure Material 3
4,482,937 Control Data Cor Structure Circuit 3
4,490,714 US Philips Corp. Processor Circuit 3
4,495,546 Matsushita Elect Structure Circuit 3
4,513,353 AMP, Incorporate Structure Circuit 3
4,531,095 Japan Victor Co. Processor Module 3
4,536,955 Int'l Computers Structure Circuit 3
4,542,076 Siemens AG Structure Material 3
4,542,653 Adv. Tech. Labs. Transducer Module 3
4,554,510 Litton Industr. Processor Circuit 3
4,590,590 Magnavox Company Deployment System 3
4,591,802 NEC Corporation Processor Circuit 3
4,600,915 Pioneer Electron Processor Circuit 3
4,634,997 AT&T Corporation Receiver Circuit 3
4,645,552 Hughes Aircraft Structure Circuit 3
4,651,132 Burr-Brown Corp. Processor Module 3
4,654,832 Magnavox Company Deployment System S
4,661,938 Westinghouse Transducer Module 3
4,673,363 Sippican, Inc. Structure System 3
4,689,773 Magnovox Company Structure System 3
4,699,593 AMP, Incorporat Structure Circuit 3
4,750,147 Stanford Univers Transducer Module 3

The cover page for each of the above patents is presented in FIGURE 4
of this Report.

Most of the Attorneys-of-record IPD contacted go out-of-their-way to hel
locate invention status and availability information that we needed to
complete SECTION VIII hereof.

- 10 -



MODERATE
Patent No. Owner Group Level Rank
- --------- ------------ ---------------------- --
4,407,903 Siemens AG Power Source Module 2
4,414,471 Sanders Assoc. Transducer Module 2
4,429,010 TDK Electronics Processor Module 2
4,433,315 General Electric Processor Circuit 2
4,441,200 Motorola, Inc. Processor Module 2
4,447,907 Motorola, Inc. Transmitter Circuit 2
4,454,763 Washington Res.F Transducer Module 2
4,459,679 Fujitsu, Ltd Processor Module 2
4,459,680 Fujitsu, Ltd. Processor Module 2
4,460,224 Burroughs Corp. Structure Circuit 2
4,461,025 Audiological Eng Processor Module 2
4,466,244 Jiun-tsong, Wu Power Source Module 2
4,468,758 Hitachi, Ltd. Processor Circuit 2
4,482,896 Motorola, Inc. Processor Module 2
4,484,158 General Electric Processor Circuit 2
4,487,821 Innovex OY Power Source Module 2
4,491,972 Motorola, Inc Transmitter Circuit 2
4,524,328 Toshiba Corp. Processor Module 2
4,564,843 Cooper, Charles Antenna Module 2
4,574,248 Rockwell Int'l Transmitter Module 2
4,606,039 SNECMA, France Processor Circuit 2
4,626,976 Hitachi, Ltd. Power Source Module 2
4,628,426 General Electric Power Source Module 2
4,658,331 Tektronix, Inc. Structure Circuit 2
4,668,032 Harris Corp. Structure Circuit 2
4,700,173 Teac Corporation Processor Module 2
4,703,411 Brown-Boveri Power Source Ci- lit 2
4,733,597 Sparton Corp. Deployment Mc _e 2
4,733,720 Siemens AG Power Source Mo ie 2
4,747,084 Francias, ETAT Power Source Module 2
4,761,681 Texas Instrments Structure Circuit 2

31 Listed

MARGINAL
Patent No. Owner Group Level Rank

4,401,234 Universal Reach Structure Circuit 1
4,403,314 Thompson CSF Transducer Module 1
4,412,348 RCA Corporation Transmitter Module 1
4,422,106 Toshiba Corp. Processor Module 1
4,432,028 Honeywell-Bull Processor Module 1
4,434,445 US Philips Corp. Processor Module 1
4,445,199 Fujitsu, Ltd. Processor Module 1
4,501,018 Motorola, In. Receiver Module 1
4,554,542 Motorola, In- . Processor Module 1
4,571,510 Fujitsu, LtL Processor Circuit 1
4,670,885 Signatron, !.ic. Receiver Circuit I
4,742,382 Brown-Boveri Power Source Component 1

12 Listed
- 11 -



V - FRAME OF REFERENCE

*I *

Sonobuoy Architecture

A. Statement of Functions

The overall function of a Sonobuoy is to sense and translate acoustic
and/or other undersea data, and to transfer such data via a suitable
communication link to a receiver located above the air/sea interface.
The undersea sensing mode can be active or passive.

Sonobuoys are also used to detect, classify, determine direction of
movement, and report on surface vessel activity. Sonobuoys can be used
to intercept and record time and signature data from aerospace radiating
sources during overflights of the operating area. Such data could be
stored and later made available on command via the Sonobuoy uplink.

Moreover, Sonobuoys can be used to provide communication channels
between submmerged vehicles and platforms located above the air/sea
interface. And oil prospectors have used hard-wired "Sonobuoys" dipped
in well holes for years.

The primary non-acoustic sensors include: Magnetic Anamoly; Infrared
detection; ELINT; Sea Thermal Gradients (Bathythermograph); and Elec-
tronic Countermeasures data for the Advanced Sonobuoy Communications Link
(AN/ALQ-168 and AN/ARR-78).

Although most of the Navy's Sonobuoys currently utilize thirty-one
(31) VHF channels, they are being replaced by ninety-nine (99) channel
units; for instance, the AN/UYS-1 can process both analog and digital
Sonobuoy signals.

The Sonobuoy Uplink is perhaps the most vulnerable element (to
countermeasures) of the Sonobuoy system.

To enable an analysi? ^.2 the applicability of patented inventions.
the interrelationship --f -onobuoy functions has been compartmentalized
into a hierarchy of fu- - onal subsets as shown in FIGURE 2. Each
functional subset is analy.d independently, and patented invention
candidates are selected a. avaluated according to their applicability
to each subset.

FIGURE 3 lists Sonobuoy module group functions and their Input/Output
interrelationships.

IPD's approach systematically breaks the problem down into managable
segments, which are then ammenable to analysis and evaluation.

- 12-
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B. The following lists USPTO Classes as they relate to the Sonobuoy
functional subsets presented in FIGURE 2:

PTO Class Most likely use
-------------------------------------

018 - Plastics 2g
029 - Metal Working 2g
033 - Geometrical Instruments 2f
065 - Glass Manufacturing 4a
072 - Metal Deforming 2g
073 - Measuring & Testing 3f
074 - Machine Elements & Mechanisms 4b
075 - Metallurgy 4
140 - Wireworking 4a
148 - Metal Treatment 4b
174 - Electricity, Conductors & Insulators 2e
181 - Acoustics 4a
204 - Chemistry, Electrical & Wave Energy 4a
234 - Selective Cutting 4b
235 - Registers 3d
242 - Winding and Reeling 3a
264 - Article Shaping (Non-metallic) 4
274 - Sound Recording and Reproducing 3a
307 - Electrical Transmission & Interconnect 3e
320 - Battery & Condenser Charging/Discharging 3e
321 - Electricity, Conversion Systems 3e
324 - Electricity, Measuring & Testing 3f
325 - Modulated Carrier Communication Systems 2c
328 - Miscellaneous Electronic Circuitry 3
329 - Demodulators & Detectors 3a
330 - Amplifiers 4a
331 - Oscillators 4a
332 - Modulators 3c
335 - Magnetically Operated Switches 4a
336 - Inductors 4a
338 - Resistors 4a
339 - Connectors 4a
340 - Electrical Communications 2
343 - Radio Communications 2
346 - Recorders 3d
350 - Optics, Systems & Elements 4a
357 - Active Solid State Devices 4a
360 - Dynamic Magnetic Information Storage & Retrieval 3d
361 - Electricity, Electrical Systems & Devices 3e
364 - Computers & Data Processing 3d
367 - Acoustic Wave Systems & Devices 2d
371 - Error Detection/Correction 3d
375 - Pulse/Digital Communications 3d
428 - Recording Medium 3d
429 - Chemistry, Elea. Current Producing Apparatus 4
455 - Telecommunications & Electronic Countermeasures 3f

- 15 -



VI - CANDIDATE PATENTED INVENTIONS
(Applicable to Sonobuoys)

1. OVERALL (Sonobuoy) SYSTEM Level:

4,689,773 4,673,363

2. MODULE Level:

a) RF Receiver:

4,501,018

b) Antenna:

4,564,843

c) RF Transmitter:

4,574,248 4,574,248

d) Transducer:

4,400,805 4,403,314 4,414,471
4,421,384 4,423,494 4,449,210
4,454,763 4,542,653 4,661,938
4,750,147

e) Processor:

4,407,907 4,419,657 4,422,106
4,426,712 4,429,010 4,432,028
4,434,445 4,441,200 4,445,199
4t459,679 4,459,680 4,461,025
4,482,896 4,524,328 4,531,095
4,554,542 4,651,132 4,700,173

f) Power Source:

4,407,903 4,466,244 4,487,821
4,626,976 4,628,426 4,733,720
4,747,084

- 16-



g) Deployment:

4,423,660 4,464,130 4,590,590

4,733,597

h) Structure:

3. CIRCUIT Level:

a) RF Receiver:

4,634,997 4,670,885

b) Antenna:

c) RF Transmitter:

4,447,907 4,491,972

d) Tramsducer:

e) Processor:

4,433,315 4,468,758 4,484,158
4,490,714 4,554,510 4,571,510
4,591,802 4,600,915 4,606,039

f) Power Source:

4,703,411

g) Structure:

4,401,234 4,460,224 4,482,937
4,495,546 4,513,353 4,536,955
4,645,552 4,658,331 4,668,032
4,699,593 4,761,681

5. COMPONENTS and MATERIALS Level:

- 17 -



a) Electrical Functions:

* Amplify:

* Attenuate (Shielding/RFI):

* Couple:

* Compare (Logic):

* Convert: (A/D - D/A)

* Filter (RF):

* Invert:

* Memory:

* Regulate (DC):

4,742,382

* Sense:

* Shape:

* Stabilize:

e Switch (Signal):

e Transform (Signal):

b) Physical/Mechanical Structure:

4,474,685 4,542,074

- 18-



VII - ASSIGNEES

The following organizations and individuals (assignees) own the
patents selected for in-depth analysis:

AMP, Inc. Occidental Chem.
AT&T Corp. Pioneer Electron
Adv. Tech. Labs. RCA Corporation
Audiological Eng Raytheon Company
Bender, Roland A. Rockwell Int'l.
Brown-Boveri SNECMA, France
Burr-Brown Corp. Sanders Assoc.
Burroughs Corp. Siemens AG
Control Data Signatron, Inc.
Cooper, Charles Sippican, Inc.
Federal Screw Wk Sparton Corp.
Francais, ETAT Sperry Corp.
Fujitsu, Ltd. Stanford, Leland
General Electric TDK Electronics
Harris Corp. Teac Corporation
Hitachi, Ltd. Tektronix, Inc.
Honeywell-Bull Texas Instrments
Hughes Aircraft Thompson CSF
Innovex 0Y Tokyo Shibura
Int'l Computer Toshiba Corp.
Japan Victor Co. U. S. Philips Corp.
Jiun-tsong, Wu Universal Resch.
Mass. Inst. Tech. Washington Res,F
Magnovox Company Westinghouse Electric
Matsushita Elect
Motorola, Inc. 51 Listed
NEC Corporation

- 19-



VIII - BENEFITS OF THE MOST LIKELY CANDIDATES

Patent No. Owner: Expires:
4,400,805 Rockwell, Int'l 23 Aug 00
Nadler

A. Description of Invention: Narrow bandwidth acoustic transducer.

B. Main Advantages: Can achieve resonance at a predetermined acoustic
wave frequency.

C. Main Application(s) in Sonobuoys: For communications between
submarines and above surface platforms.

D. Further Development Needed: The technology was developed of primary
applications other than Sonobuoy designs. Owner has pursued
alternative approaches related to Sonobuoy designs.

E. Availability: Unknown.

F. Contact: George A. Montayne, Esquire
Senior Patent Counsel, Electronics Operations
Rockwell International Corporation
3370 Miraloma Avenue
Anaheim, CA 92803 (714) 632-1663

030

Patent No. Owner: Expires:
4,407,907 Toshiba Corporation 01 Oct 00
Takamura, et al

A. Description of Invention: Air electrode fuel cell.

B. Main Advantages: Cell is capable of preventing fuel leakage under
heavy duty discharge conditions.

C. Main Application(s) in Sonobuoys: Long shelf life with a high
discharge current capability.

D. Further Development Needed: Advanced Development to support
commercial production.

E. Availability: Owner is prepared to grant a non-exclusive license
under mutually acceptable terms and conditions. However, owner is
not in position to provide supporting technical know-how.

F. Contact: S. Yamashita
Senior Manager
Licensing and Joint Venture Agreements
1-1, Shibaura 1-Chome
Minato-Ku, Tokyo, 105 Japan (03) 457-

958
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Patent No. Owner: Expires:
4,419,657 Federal Screw Works 06 Dec 00
Gagnon

A. Description of Invention: Audio signal digitization coder/decoder.

B. Main Advantages: The circuitry provides improved signal-to-noise
over the audio spectrum with wide dynamic range.

C. Main Application(s) in Sonobuoys: Digitization of hydrophone
baseband signals.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Don K. Harness, Esquire
Harness, Dickey & Pierce
1500 North Woodward
Birmingham, MI 48011 (313) 642-7000

Patent No. Owner: Expires:
4,421,384 Sperry (Unisys) 20 Dec 00
McMahon

A. Description of Invention: Fiber optic acoustic transducer.

B. Main Advantages: Allows coupling of sensor data to the Sonobuoy
transmitter via fiber optic cable thus negating the need for
deeply submerged electronics.

C. Main Application(s) in Sonobuoys: For high sensitivity detection
in underwater target locating systems.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Seymour Levine, Esquire
Patents & Licensing
U.;isys Corporation
Lakeville Road & Marcus Avenue
Great Neck NY 11020 (516) 574-3061

034
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Patent No. Owner: Expires:
4,423,494 Sperry (Unisys) 27 Dec 00

Groves, et al

A. Description of Invention: Beam steerable sonar array.

B. Main Advantages: Azmuth steerage by electrical means.

C. Main Application(s) in Sonobuoys: Acoustic beam forming.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Seymour Levine, Esquire
Patents & Licensing
Unisys Corporation
Lakeville Road & Marcus Avenue
Great Neck NY 11020 (516) 574-3061

034

Patent No. Owner: Expires:
4,423,660 Raytheon Company 03 Jan 01

Ouellette

A. Description of Invention: Retainer Latching Mechanism.

B. Main Advantages: Assures deployment of the parachute after the
Sonobuoy has been ejected from launching tube.

C. Main Application(s) in Sonobuoys: Deployment

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Richard M. Sharkansy, Esquire
Patent Counsel,
Raytheon Company
100 Hayden Avenue
Lexington, MA 02173 (617) 860-4827

095
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Patent No. Owner: Expires:
4,426,712 Mass. Inst. Tech. 17 Jan 01
Gorski-Popiel

A. Description of Invention: A digital correlation receiver for GPS.

B. Main Advantages: Simplicity, due to reduced synchronization and
clocking requirements. Provides 8-channel parallel capacity with
improved margin against fades.

C. Main Application(s) in Sonobuoys: Circuitry is ammenable to
integrated circuit design.

D. Further Development Needed: MIT could build one for about $1OK.

E. Availability: Owner would license under mutually acceptable terms
and conditions.

F. Contact: George Gorski-Popiel
Massachusetts Institute of Technology
244 Woods Street
Lexington, MA 02173 (617) 981-4188

172

Patent No. Owner: Expires:
4,449,210 Hughes Aircraft 15 May 01

Myer

A. Description of Invention: A fiber optic hydrophone transducer for
detecting the magnitude and direction of applied acoustic signals.

B. Main Advantages: Low power consumption and improved reliability.

C. Main Application(s) in Sonobuoys: Deeply submerged acoustic
wave detection.

D. Further Development Needed: Considerable engineering work is needed
to implement the technique for Sonobouys, including the development
of a stable fixture.

E. Availability: Unknown (at present)

F. Contact: Ms. V. D. Duraiswamy
Senior Patent Attorney
Hughes Aircraft Company
7200 Hughes Terrace
PO Box 45066
Los Angeles, CA 90045 (213) 568-6076

052
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Patent No. Owner: Expires:
4,464,130 Raytheon Company 07 Aug 01

Ouellette al

A. Description of Invention: Sonobuoy depth selector.

B. Main Advantages: Cable payout to predetermined cable lengths.

C. Main Application(s) in Sonobuoys: Transducer depth selection and
control.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Richard M. Sharkansy, Esquire
Patent Counsel
Raytheon Company
100 Hayden Avenue
Lexington, MA 02173 (617) 860-4827

095

Patent No. Owner: Expires:
4,474,685 Occidental Chemical 02 Oct 01
Annis

A. Description of Invention: Electroconductive molding compositions
for EMI shielding.

B. Main Advantages: Constant attenuation of 20db over the range of
0.5 to 1000 Mhz, and easily molded.

C. Main Application(s) in Sonobuoys: Component shielding.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: James F. Tao, Esquire
Patent Counsel
Occidental Chemical Corporation
PO Box 189
Niagara Falls, NY 14302 (716) 773-8432
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Patent No. Owner: Expires:
4,482,937 Control Data Corp. 13 Nov 01

Berg

A. Description of Invention: Board-to-Board Interconnect Structure.

B. Main Advantages: Cost saving in circuit board stacking and indexing.

C. Main Application(s) in Sonobuoys: Electronic circuit packaging.

D. Further Development Needed: Production tooling was built and the
invention reached early productir Then, the program was cancelled.
It would be necessary to get the ling together once again.

E. Availability: Owner may be will:z 6 to license the invention to a
manufacturer.

F. Contact: Richard E. Billion, Esquire
Patent Counsel
Computer Systems and Services Division
Control Data Corporation
8100 34th Street
Minneapolis, MN 55440-4700 (612) 853-3267

370

Patent No. Owner: Expires:
4,490,714 U.S. Philips Corp. 25 Dec 01

De Plassche, et al

A. Description of Invention: D/A converter for bipolar signals.

B. Main Advantages: Improved Signal/Noise of bipolar audio signal
transmission.

C. Main Application(s) in Sonobuoys: In airborne receiver of PCM
audio signals.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U.S. Philips Corporation
580 White Plains Road
White Plains, NY 10591 (914) 332-0222

007
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Patent No. Owner: Expires:
4,495,546 Matsushita Elec. 22 Jan 02
Tseneshl, et al

A. Description of Invention: Method of mounting hybrid Integrated
circuits on flexible mother boards.

B. Main Advantages: Provides a hybrid integrated circuit component
best suited for compact and light weight electronic equipment.

C. Main Application(s) in Sonobuoys: High density circuitry.

D. Further Development Needed: Technology is used in commercial VTRs.
Custom design needed for Sonobuoy applications.

E. Availability: Technology probably available through Licensing.

F. Contact: Vincent M. Creedon, Esquire
Wenderoth, Lind & Ponack
805 15th Street, MW - Suite 700
Washington, DC 20005 (202) 371-8850

Patent No. Owner: Expires:
4,513,353 AMP, Incorporated 23 Apr 02
Bakermans, et al

A. Description of Invention: A device for connecting leadle'.
packages.

B. Main Advantages: Allows for fast, accurate alignment of contact
surfacei during manufacture.

C. Main Application(s) in Sonobuoys: Fabrication of circuitry.

D. Further Development Needed: Unknown (at present)

E. Availability: Unknown (at present)

F. Contact: James M. Trygg, Esquire
Mail Stop 140-62
AMP, Incorporated
2109 Fulling Mill Road
Harrisburg, PA 17105 (717) 986-5472

055
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Patent No. Owner: Expires:
4,531,095 Japan Victor Co. 23 Jul 02
Ishigaki, et al

A. Description of Invention: White noise immune noise reduction

circuitry.

B. Main Advantages: When high-impulse noise reduction is required.

C. Main Application(s) in Sonobuoys: In hydrophone preamplifier
stages.

D. Further Development Needed: Unknown (at present)

E. Availability: Unknown (at present)

F. Contact: Robert Lee Price, Esquire
Lowe, Price, Le Blanc, Becker & Shur
427 North Lee Street
Alexandria, VA 22320 (703) 684-1111

956

Patent No. Owner: Expires:
4,536,955 Int'l Computers 27 Aug 02
Gudgeon

A. Description of Invention: Integrated circuit mounting.

B. Main Advantages: Facilitates soldering and removal of Integrated
Circuits from circuit boards. Also solves the thermal mismatch
problem when mounting leedless ceramic packages to conventional
circuit board materials.

C. Main Application(s) in Sonobuoys: Mounting of IC packages on a
printed circuit board.

D. Further Development Needed: Development would be routine to any
major connector manufacturer.

E. Availability: Owner is willing to license under reasonable terms
and conditions.

F. Contact: D. C. Guyatt, Esquire cc: William M. Lee, Esq.
STC Patents Lee & Smith, Chicago.
West Road
Harlow, Essex, CM20 2SH
England 0279 445991
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Patent No. Owner: Expires:
4,542,076 Siemens, AG 17 Sep 02
Bedmzrz, et al

A. Description of Invention: Shrinkable molded plastic component
shielding.

B. Main Advantages: Cost saving.

C. Main Application(s) in Sonobuoys: Shielding of cable fittings.

D. Further Development Needed: Unknown (at present)

E. Availability: Siemens is prepared to grant a License under reasonable
terms and conditions.

F. Contact: Jeffrey P. Morris, Esquire
IP Counsel
Intellectual Property Department
Siemens Corporation
186 Wood Avenue South
Iselin, NJ 08830 (201) 321-3930

O11

Patent No. Owner: Expires:
4p,542,653 Advanced Tech. Labs. 24 Sep 02

Liu

A. Description of Invention: Beamforming Transmit/Receive Acoustic
Transducer.

B. Main Advantages: Allows changing the effective element spacing

between transmit and receive modes.

C. Main Application(s) in Sonobuoys: Active sonar transducer arrays.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Ms. Marcy Lynn Hikida
Associate General Counsel
Westmark International
22100 Bothell Highway, S.E.
PO Box 3003
Bothel, WA 98041-3003 (609) 921-4330
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Patent No. Owner: Expires:
4,554,510 Lelend Stanford 19 Nov 02

Shaw, et al (Litton owns Rights)

A. Description of Invention: Bidirectional fiber optic amplifier.

B. Main Advantages: Wide bandwidth data transmission through fiber
optics in both directions.

C. Main Application(s) in Sonobuoys: Two-way transmission of data
between deeply-submerged transducer and surface electronics package.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Edmund W. Rusche, Jr., Esquire
Patent & Licensing Department - MS-30
Litton Industries, Incorporated
5000 Canoga Avenue
Woodland Hills, CA 91367 (818) 716-3138

291

Patent No. Owner: Expires:
4,590,590 Magnavox 20 May 03

Barker, et al (U.S. Philips Corp.)

A. Description of Invention: Sonobuoy float canister.

B. Main Advantages: Cable is payed-out for multiple depth transducer
deployment.

C. Main Application(s) in Sonobuoys: Control of transducer depth.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U.S. Philips Corporation
580 White Plains Road
Tarrytown, NY 10591 (914) 332-0222

007
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Patent No. Owner: Expires:
4,591,802 NEC Corporation 27 May 03

A. Description of Invention: A multistage FET feedback audio
amplifier.

B. Main Advantages: Fewer cr'iponents, and improved low frequency

amplifier response.

C. Main Application(s) in Sonobuoys: Component reduction.

D. Further Development Needed: Unknown (at Present)

E. Availability: Unknown (at Present)

F. Contact: Charles A. Laff, Esquire
Laff, Whitesel, Conte & Saret
Suite 2000
401 North Michigan Avenue
Chicago, IL 60611 (312) 649-0200

080

Patent No. Owner: Expires:
4,600,915 Pioneer Electronic 15 Jul 03

Yoshida Corporation

A. Description of Invention: Digital-to-Analog audio converter.

B. Main Advantages: Less costly means for D/A conversion of audio
PCM signals.

C. Main Application(s) in Sonobuoys: In airborne receiver of Sonobuoy
PCM radiated signals.

D. Further Development Needed: Pioneer has not developed the invention
of its patent, except to the extent of filing a patent application,
and not certain at this juncture. is the extent of further development
necessary to bring the invention to practical application.

E. Availability: Pioneer would be interested in licensing its patent to
to Navy suppliers.

F. Contact: Darryl Mexic, Esquire
Patent Counsel
Sughrue, Mion, Zinn, Macpeak & Seas
2100 Pennsylvania Avenue, NW
Washington, DC 20037-3202 (202) 663-7909

949
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Patent No. Owner: Expires:
4,634,997 AT&T Corporation 06 Jan 04

Tompsett, et al

A. Description of Invention: Digital automatic gain control circuit.

B. Main Advantages: Receiver output can be held essentially constant
during wide variations of received signal amplitude.

C. Main Application(s) in Sonobuoys: Command-control receiver
section.

D. Further Development Needed: Unknown (at present)

E. Availability: Awiating Owner's reply.

F. Contact: David I. Caplan, Esquire
Patent Attorney
Room 3B-521
AT&T Bell Laboratories
600 Mountain Avenue
Murray Hill, NJ 07974 (201) 582-4937

006

Patent No. Owner: Expires:
4,645,552 Hughes Aircraft 24 Feb 00

Brown, et al

A. Description of Invention: Dimensionally stable ceramic interconnect
boards.

B. Main Advantages: Component assembly and passivation at low cost.

C. Main Application(s) in Sonobuoys: Multilayer Component assembly
production.

D. Further Development Needed: None. Now ready for production.
(Was used successfully by Hughes in the "AMRAAM" Missile system.)

E. Availability: Hughes could produce boards to meet Navy Sonobuoy
Requirements.

F. Contact: Stanley M. Stuhlbarg,
Manager, Advanced Programs
Hughes Aircraft Company
500 Superior Avenue - Bldg 700
Newport Beach, CA 92663 (714) 759-2854

052
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Patent No. Owner: Expires:
4,651,132 Burr-Brown Corp. 28 Jan 03

Lillis, et al

A. Description of Invention: Analog-to-Digital PCM Converter.

B. Main Advantages: High-speed, Low-noise, Low-distortion A/D
coding/decoding of audio signals.

C. Main Application(s) in Sonobuoys: Improved transmission of audio
signals.

D. Further Development Needed: None. Already incorporated into a
standard Burr-Brown audio product.

E. Availability: Owner would entertain an offer to license.

F. Contact: Harry M. Weiss, Esquire
Attorney-at-Law
4204 North Brown Avenue
Scottsdale, AZ 85251 (602) 994-8888

Patent No. Owner: Expires:
4,654,832 Magnavox 31 Mar 04

Barker (U.S. Philips Corp.)

A. Description of Invention: Sonobuoy retaining and release device.

B. Main Advantages: Improved Sonobuoy deployment at air/sea interface.

C. Main Application(s) in Sonobuoys: Parachute ejection after launch.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U.S. Philips Corporation
580 White Plains Road
Tarrytown, NY 10591 (914) 332-0222

007
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Patent No. Owner: Expires:
4,661,938 Westinghouse 28 Apr 04

Jones (Oceanic Division)

A. Description of Invention: Passive Sonar Beamforming Transducer.

B. Main Advantages: Provides rapid switching for azimuth detection
of multiple targets.

C. Main Application(s) in Sonobuoys: Directional sensing of acoustic
sources

D. Further Development Needed: The sonar apparatus has been simulated on
a computer but has never been built. The apparatus might be more
expensive than a typical Sonobuoy.

E. Availability: Owner may license the invention to Navy suppliers.

F. Contact: Dean Schron, Esquire
Senior Counsel
Westinghouse Electric Corp.
Pittsburgh, PA 15235 (412) 256-5237

003

Patent No. Owner: Expires:
4,673,363 Sippican, Inc. 16 Jun 04

Hudson, et al

A. Description of Invention: Blow mold Sonobuoy module housing.

B. Main Advantages: A thermoplastic shell is quickly and economically

formed around Sonobuoy modules.

C. Main Application(s) in Sonobuoys: Passivation of Sonobuoy modules.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Alan T. Hudson
Sippican Incorporated
Seven Barnabas Road
Marion, MA 02738-1499 (617) 748-1160
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Patent No. Owner: Expires:
4,689,773 Magnavox 25 Aug 04

Congdon, et al (U. S. Philips Corp.)

A. Description of Invention: Slidably mounted Sonobuoy components.

B. Main Advantages: Provides a predetermined spacing between Sonobuoy
functional sections.

C. Main Application(s) in Sonobuoys: Pre-deployment space-saving.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: Thomas A. Briody, Esquire
Patent Counsel
U. S. Philips Corporation
580 White Plains Road
Tarrytown, NY 10591 (914) 332-0222

007

Patent No. Owner: Expires:
4,699,593 Amp, Incorporated 13 Oct 04

Grabbe, et al

A. Description of Invention: Connector for a substrate such as an
Integrated Circuit.

B. Main Advantages: An improved connector with a plurality of contact
modules with high numbers of contact positions.

C. Main Application(s) in Sonobuoys: Production of complex circuits

involving Integrated Circuits.

D. Further Development Needed: Unknown (at present)

E. Availability: Awaiting Owner's reply.

F. Contact: James M. Trygg, Esquire
Mail Stop 140-62
AMP, Incorporated
2109 Fulling Mill Road
Harrisburg, PA 17105 (717) 986-5472

055
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Patent No. Owner: Expires:
4,750,147 Stanford University 07 Jun 05

Kailath, et al

A. Description of Invention: Sensor data processing of paired arrays,
known as "ESPRIT"

B. Main Advantages: Sensor array and individual sensor characteristics
need not be known. Computer simulations have demonstrated superior
performance to other computationally practible alogrithms.

C. Main Application(s) in Sonobuoys: High-resolution direction finding/
target tracking

D. Further Development Needed: Controlled experiments should be conducted
to ascertain the performance of the ESPRIT algorithms under various
approximations.

E. Availability: Owner will affect appropriate technology transfer.

F. Contact: Richard H. Roy, Research Associate
Information Systems Laboratory
Electrical Engineering Department
Stanford University
Stanford, CA 94305 (415) 725-5698
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IX - PATENT OWNER SURVEY

Experience has shown that the most responsive point-of-contact for
obtaining information about the current status of a U.S. patented in-
vention is the Attorney-of-Record cited on the front page of each patent.

Accordingly, IPD contacts the Attorneys by written request. We strive
to improve our method of gathering timely information needed to ccmplete
our Quarterly Reports to NADC. A sample IPD's request follows:

Re: U.S. Patent No. to et al.

(Cover page attached)

Dear Mr.

Since January 1983, IPD has been under contract with the U.S. Naval
Air Development Center (NADC) to identify recent U.S. patented inventions
in the private sector which may offer improvements in the design of
future Sonobuoys. IPD also recommends to the Navy R&D sources who could
further develop these inventions to meet Navy Requirements.

NADC, an arm of the U.S. Naval Air Systems Command, sponsors and
manages numerous R&D programs aimed at improving existing Surviellance
Systems technologies, and continually looks to the private sector for
advanced ideas.

IPD has selected the invention covered by the referenced U.S. patent
as a candidate for further evaluation; therefore, we would appreciate
if you would advise us as to:

1. The current stage of development of the invention.

2. The extent of further development needed to bring
the invention to the point of practical application.

3. Your suggested path for implementing the invention in
response to U.S. Navy Requirements.

Your brief reply will be gratefully appreciated, and please do not
hesitate to call me if you have any questions.

Sincerely,

Richard Jenkins
RJ:aa Chairman
Encl: (1)
f.-310
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FIGURE 4 - MOST LIKELY CANDIDATES

Cover pages of the "Most applicable" patents selected from
01 April 1989 to 30 June 1989 follow.

NPCP14.RPT
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t7fEfl3ed States Patent vri, 4,400,805
Nadler [451 Aug. 23, 1983

[541 ACOUSTICALLY FILTERED TRANSDUCER 3.292.141 12/1966 Carnon.
3.466.924 9/1969 Roshon ct al.

[75] Inventor. Hrry Nadler, Thousand Oaks. Calif. 3,153,218 8/1973 Hill et a..3,781.779 1?,/1973 Tallntan.[73] Assignee: Rockwell International Corporation, 3.812,45 12/1973 Lane et W. .

El Segundo, Calif. 4,006,707 2/1977 Denslow ............................. 310/322

[21] Appl. No.: 257,840 Primary Examiner-Richard A. Farley

[22] Filed: Apr. 27, 1981 Attorney. Agent. or Firm-H. Fredrick Hamann; Craig
0. MaJin; John, J. Deinken

[51] Int CV ........................ H04R 1/28; H04R 17/10
[52] US. C1 ..................................... 367/140, 181/140; [571 ABSTRACT

367/149; 367/162; 367/176; 73/648 Disclosed is an acoustic transducer which includes a
[581 Field of Search ................. 367/13. 140. 149. 162, pressure tight vessel with a window in the vessel which

367/163, 167. 172, 174. 176, 189; 310/322; is transparent to acoustic wave energy. A gas is dis-
181/113, 160, 182. 122, 139, 140; 73/579. 6438, posed within the vessel, while an electromechanical

649 transducer is located within the vessel at an antinode for

[561 References Cited a resonant wave of the gas. A port communicates with
the interior of the vessel, with a pressure control cou-

U.S. PATENT DOCUMENTS pled to the port and to a source of te gas for control-

2,971.672 4/1961 Barney ................... 367/172 X ling the pressure of the fluid within the vessel.
3,219.970 11/1963 Sims ........................... 67/176 X
3.262.093 7/1966 Junger et aL. 6 Claims, 3 Drawing Figures

ILTER oll C 00111L
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United States Patent [9] [,. 4,401,907
Takamurs et &L (45 Oct. 4, 1983

[54 R LWCItODS 3. ,330 7/1947 Koma a . 429/42

(751 Inveaton: Tamls Tmakwn, Yokobaum 3.4:0.727 11/19"4 J.a.,- 429/43
[7a Iehi Sa T lT.k, At ohla 3.444.004 5/1969 Sukth 429/42
YVddd to, AtolJ ToddMd 3.591.421 7/1971 Schult d al.. 429/42
Nakamur. Yoreo Noaksm S.aakid 4.341.4S 7/12 a L M Ustl 429/42
Tokyo all of Japan FOREIGN PATENT D CUMENT

[731 Assignee: Tokyo Shlbaua Deold Kadm&ihi 2404312 5/197 Fmo 429/42
Kal" awasaki. Japan

[21] AppL. No.: 325,753 Pimary Examimr-Donald L Waltom
AttonveA ASn& or Finn-.Schwarm Jeffery. Scbwaab.

[221 Filed: Now. 30, INS Mack, Blumenthal & Koch

[301 Foreign Applatloe Priorit Deft [57 ,BSMC
Dec. 23. 1930 [JPJ Japn - -181394 An air electrode to be used for carrying out electro.

[51] Int. CL.3 H01M 4/90 HOIM 4/96 chemical reduction of an oxygen gas, which
[321 U.S. CL 429/42; 429/43 an electrode body composed of a porous body and a
(581 Field of Search . 429/42, 43 fluorine-containing solvent incorporated therein. The

R as Iair electrode is suitable for we in a hydrogen/oxygen
US PAETe DOCUtd , fuel cell, a metal/air cell or an oxygen sensor.
U.S. PATENT DOCUMENTS

3,.276,9a9 10/1964 Mon . -....- I WU 13661 Clms, No Drawla.



United States Patent 1g (1] 4,419,657
Gagnon [45) Dec. 6, 1983

[54) SPEECH DIGITIZATION SYSTEM 4.042.921 8/1977 Smith .............................. 375/30
4,099,12? 7/1978 Van Suul.................... 375/30

(75] Inventor: Richard T. Gagnon, Rochester, Mich.

[731 A... ~ .- w D~-oitOTHER PUBLICATIONS[731 Assignee: Federli Screw Works. Detroit, Mich. OHRPBIAIN

Electronics Weekly Article, Speech Signal Coding
(21] Appl. No.: 338,521 Handled by APCM, Jul. 25, 1973, pp. 18 and 19.

(22] Filed: Jan. 17, 1982 Primary Examiner-T. J. Sloyan

Related U.S. Application Dat Attorney, Agent. or Firm-Harness, Dickey & Pierce

(6: . Continuation of Ser. No. 80.996, Feb. 24, 1978. aban- [57] ABSTRACT

doned. A speech digitization system including novel encoder

(51) Int. C.3 ............................................. H03K 13/05 and decoder circuits that minimizes the number of reso-

[52] U.S. CI ......................... 340/347 R; 340/347 AD; lution bits required to produce a given level of speech

340/347 DA; 375/30; 332/11 D quality by optimizing the information content of the

[58] Field of Search ................. 340/347 AD, 347 CC. digital output signal from the encoder. This is accom-

340/347 M. 146.3 AB; 375/27-30; 332/11 D plished by providing a companded speech digitization
system that includes an amplitude function generator

[56] Refereaes Cited which is adapted to produce an amplitude function
U.S. PATENT DOCUMENTS signal that maintains substantial duty cycles on the digi-

3.354,267 11/1967 Crater ................................. 370/109 tal output signal over the entire audio amplitude range.

3,544.779 12/1970 Farrow .............................. 235/311 Included in the novel amplitude fun'~ion generator is a
3.603,970 9/1971 Bailey .......................... 340/347 AD unique bias network that serves to center the duty cycle
3,628,148 12/1971 Brolin ............... 375/32 swing of the digital outrut signal from the encoder
3,657,653 4/1972 Wilkinson ............................. 375/27 around 50% where the information content of the signal
3,699.446 10/1972 Sainte.Beuve ........................ 375/27
3.806.806 4/1974 Brolin .................................... 375/30 is statistically maximized.
3.872.434 3/1975 Duvall ...................... 340/146.3 AG
3,949,170 4/1976 Shionoya .................... 340/347 AD 13 Claims. 5 Drawing Figures

(A#Ar A4 Pr),ore- ~-, Il,.p .#t:e 0 (ed'o,/w,/0) Att



United States Patent (193 (IIJ 4,421,384
McMahon [451 Dec. 20, 1963

(541 FIBER OPTIC TRANSDUCER A=ssant Eamiwer-Rodney B. Bovernack

Auoney, Agent. or Firm-Howard P. Terry; Seymour
(75) Inventor: D d H. MeMa , Carlisle, Mass. Levine

[73] Assignee: Sperry Corporatloin, New York. N.Y. 157] ASI'RACr

[21] Appi. No.: 286,512 A fiber optic transducer is provided by cutting and

[221 Filed: Jul. 27, 1961 polishing the ends of two optical fibers having equal
indexes of refraction. at angles with respect to their auis

Related US. Application Data such that all light sipals propagating within the optical

[63) Continuation of Ser. No. 63.504, Aug. 3, 1979. aban- fibers are incident to the end f(e at angles that are

doned. greater than the critical angle defined for am interface
between a medium with an index of refraction equal to

[51) In. C1.1 .......................... G02B 5/14; GOlD 5/34 the index of refraction equal to that of an intervening
(521 U.S. Cl .................................. 350/J9, 250/227; medium between the two fibers. The two end faces so

250/231 P cut are positioed to be In a pllel relationship, a
[58) Field of Search ............... 350/96.29, 96.15, 96.16; distance aprt that s lem than the wavelength of the

372/108; 250/231 P. 227; 73/655 light propagating within the input fibers. Variationa of

[56] Referem Cited this distance with the prIum chiaes caused by the
aUoTT Cc eavironment produces variations in the optical

U.S. PATENT DOCUMENTS i l energy coupled from the input optical fiber to the

3.16o.673 1/1%5 Vickery et &I ..................... 331/94.S output optical fiber, thus creating an amplitude modu-
3.500.240 3/1970 Kesslr .............. 372/i0 X Itted light bean that propagates in the output optical
3.775.699 11/1973 Cusels ............................... 331/94.5 fiber,
4,053,764 10/1977 Sierak ............................... 350/96.15

Primary Examiner-John K. Corbin 7 ,ow 4 Drawing FiW

.?,



United States Patent [l9J (11 4,423,494
Groves et aL (01 Dec. 27, 1983

[54J BEAM STEERABLE SONAR ARRAY imy Eramb'p-Richard A. Farley

751 Inventem Keai W. Grove, Forest Hills; Alwq Ag, or Fim-Howrd P. Tery, Seymour

John D Lea, Huntingon. both of

N.Y. (571 ABSTRACr
[73J AsWsineM Spiny CaoratIo0, New York, N.Y. A sonar aray wherein the capacitance associated with
(211 AppL No.: 303,6 the hydrphones of the array are utilized as shunt ele.

ments in an artificial transmissmion line in order to form
[221 Filed: Sep. 21, 1981 an acoustic beam. Se u inductance elements to the

[51 lat. CL3 ..........- GO1S 3/f010OK 11/34 transmission line ar variable with d.c. current flowing
[521 U.S. CL ....... 367/123;, 367/103 through coils wound about a magnetic core about
t581 Field of Searc ......................... 367/103, 123 which coils forming the series inductance of the line are

also wound, thus permitting the sonar beam to be
[561 Refas DCted steered to any desired position.U.S PATENT DOCUMENTS

3,037,135 5/1962 Dewhz . .. 367/103 9 Cahds, 5 Drawkng Flges
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United States Patent 1,1 fill 4,423,660
O Ikemi e 4531 Jam. 3, 1984

[543 PARACHUTE RETAINER IATCHING Auorxe7. Agent. or Firm-Martin M. Santa; Richard M.
MXCIHANlSM Sharkanaky; Jtmeph D. Pannone

[751 Invcntor: Cheas W. OCel~eft Portsmouth, 157] ABSTRACT
R.l. ': A latching mechanism for retaining the cover of the

t731 Atsignee: Ray*t a Compnty, Lexingtn, compartment of a .sonobuoy containing a parachute is
Mmss. described. The latching mechanism, when in a position

[211 Appl. No.: 29.938 which prevents the deployment of te parachute. ex-
tends beyond the periphery of the sonobuny launching

1223 Filed: Amg 4, 198 tube and thus prevents insertion of the sonobuoy into

1511 It C ............................................. I41F S/ the launching tube. Tim latching mchnmAn must be
(521 U.S. ................................................ . IS/t R moved to a position which releas the cover before it
[583 Fld of Searb ........................ 102/387.337-340, allows insertion of the monobucy into the launching tube

102/348, 354; 89/1.5 R, 1.5 A, 1.5 D; 367/3.4 thereby in.suring deployment of tWc parachute after the

[563 RafereneM ated sonobuoy has been ejected from the launching tube.
The latching mechanism is a planar structure rotatably

U.S. PATENT DOCUMENTS connected to the cover and rottes in a plane parallel to

I,"664 4/1935 Wiley ........................ 102/332 that of the plane of the cover. The resulting latching
2,913,191 11/19" obk .................... 39/3.5 t mechanism may be applied to sonobunys without the
4,164.8117 8/1979 Mell .................. - 9/1.$ t necessity for modifying the launching tube structure
4,"0.151 6/190 Sade.................. - 102/317 used for prio art sonobuoy.
4.23.s 4/m91 Dragnauk ................ - 9/1.5 R

imty F.urminr-Chars T. Jordan I Cahei, 5 Drawlg Flmn
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United States Patent p191 [iJ 4,426,712

Gorski-Popiel [431 Jan. 17, 1984

[541 CORRELATION SYSTEM FOR GWD)AL 4.112,497 9/1979 lAylnd ccto . .............. 37/
POSITON RECEIVER 4,122.393 1/1979 Gorid et al ............. 375/96

(751 Inventor: George Gorsld-Poplel, Chelmsford, 4,209.S34 6/19SO Rabvw........................ 375/96
MASS.Primaiy Examiner-Denedict V. Safouwek

[731 Assignee- Mainachmsetta Inatet of Assistant Examiner-Stephen Chin
Technology, Cambndge. Mass. Attorey'. Agmnt, orFirm-Arthur A. Smith, Jr.; Thomas

[211 AppI. No.: 2K6679 J. Engellennr

(221 Filed: May 22, 1901 [S71 ABSTRACT

[511 mt. C1.) ......................... 04K 1/0 A digital receiver for receiving and interpreting naviga-
[52 U. L .......................... 37/%375/11I5; tional data in the global position system comprising
[52JUS.CL............37/~E370/107 faster-than-real-time correlaors for correlating the

(5g) Field of Search................... 375/94, 96, 115; code portion of individual signals with matching codes
370/18. 106, 107; 364/604, 728, 819 stored in memory thus creati g a plurality of virtual

(561 Refannevi ate channels for acquiring: and tracking each visible satel-
lite.

U.S. PATENT DOCUMENTS
4,045.79 6 /1977 Kline. Jr ..................... 375/96 7 Caims. 10 Dawlag Flgrve

SSO Cos 52~5t

PREU( IF LSIS LI A/c EM OPLRLEo . eQ

S.P 1 5
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United States Patent [19) (III 4,449,210
Myer (451 MAY 15, 196

(5,i' FIBER OPTIC HYDROPHONE Optical Fibers", Appied Physics Lettems vol. 29, No. 8,
TRANSDUCERS Oct. 1976.

(751 Inventor: Joe H. Myer, Woodland Hills, Calif. iayE mne- rodJTur
[73) Assignee: Hughes Aircraft Coups.,, El Astirtant &xaminer-Tyrone Davis

Segundo, Calif. Attoney. Agen&4 or Firm-Russell Ben Miller; William ..
[21] Appl. No.: 332,791 Bethuruni Anthony W. Karambelas

[221 Filed: Dec. 21, 1961 (57] ABSTRACT
[511 lat. C1. ................................ H04R 17/00 Apparatus is provided including a light source, a tras-s
(521 US. CIL ........................ 5367/149; 367/140;, ducer and a detector, which is capable of detecting

350/96.29, 350/96.21 applied acoustic signals. The transducer employs first
(581 Fkel of Search................ 367/140, 141, 149; and second ridged members which have parallel rippled

350/96.20, 96.21, 96.29; 248/2f'l k. 309 R; surfaces which contact opposite sides of a fiber optic
308/10 waveguide. Each rippled surface bassa different prede-

(561 Reen Ctsi terine ripple pitch which provides for variable sensi-
U.S. ATENTDOCUM NTtivity along one dimension of the transducer. Modula-
U.S.PATET DOUMENS don of the position of the ridged members relative to

2,991,347 7/1%61 Weistem...................... 269/8 one another by muan of applie acoustic sias causes
3,107,310 10/1963 Cufliere at als............... 306/10 microbend attenuation of light transmitted through the
3,152,716 10/1964 Feldhahn................ 52/DIG. 4 wavegude. The modulaio of the liHt provides an
3,831,137 1/1974 Cuo ..........o............. 367/141
4,071.753 1/1978 Fulenwlde at al. ......... 367/149 inictoni of the presecem of the acoustic signals. The
4,294,513 10/191 Nelson at al. ............ 367/140 X variation in dimensional sensitivity provided by the
4,313,192 1/1982 Nelson at al.................. 367/79 transdue allows for a determination of the direction of

FOREIGN PATENT DOCUMENTS arrval of the acoustic signals. Appropriate selectio of
pitch and pitch ratio of the two rippled surfaices pro-

2916763 10/1979 Fed. Rep. of Glermany .. 350/96.21 vides any desired spatial sensitivity distribution of the
55-4501 3/1980 Japan..................... 350/9.21 hydrophone. A transducer is also disclosed which fur.

OTHER PUBLICATIONS ther incorporsa magnetc elemens to provide a me-
Fiels e &I, "ibe Opic Pemim Snso," oum of chanical prowress bim to the waveguide, thus providing

Acoustic Society of Amenca, vol. 67, No. 3, Mar. 1930, rcinls n yseei-re eie
pp. 816.-ala.
Jennhomine et al., "Directional Coupler for Multimode 12 aalm% 4 Drswlag ftws

40o40b



United States Patent [91 [it Patent Number. 4,464,130
Ouelette et aL 145 Date of Patent: Aug. 7,1984

1541 MULTnIL DZFrH sEUWzro54MLIM DOREIGN PATENT DOCUMEn

s 58 8/1955 Dlolm 441,24
(753 Inventors: urms W. Oue tt D"Medn. P -wy ExaaL -Trygve M. B

both of Portsmouth R.L AjsMM Examhwe-Jesk D. Sotelo

Atnsew AS&4 or FRm-Martn M. Santa, Joseph D.1731 Assignee Raythe, Comma, Lexing Pannone Rkiard K Sharkanshy
(571 ABSTRACr

(213 Appl. No.: 309,02 A sonobvoy depth selector utilizes the tension in the
attaching cable between the suspended sonobuoy and

(221 Fde&d Oct. 6, In the supporting float to select the length of the attaching
cable- Bobbins are attached to the cable at predeter.

[511 Ist. CL . B63B 21/52 mined distances from the float. The bobbins are also
[521 US. CL .1/25 mounted on a solenoid actuated pin which is tapered to
(58] ALd ot Searek ..- 441/7, 21, 24, 25, 26, cause only the bobbin resisting the tension in the cable

441/29; 242/54 R. 367/3 to slide along the pin to a releae position near the end
of the pin. Momentary electrical energization of the

[5]amsess Mad -solenoid causes the pin to release only the bobbin under
cable tensi thereby allowing the cable to pay out

U.S. PATENT DOCUMENTS from a cable red until stopped by the bobbin atached to
3.262,0 7/1966 Fmer - 441,21 the next larger predetermined length of cable.
3,818.524 6/1974 ShApy 441/23
3,991,475 11/1976 SesLt al.. 441/4 9 Cua S DrwngF Iur

I
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United States Patent [19) I1 Patent Number. 4,474,685
Ansk [4s] Date of Patent: Oct. 2,1984

(4 mHGH PERORMAC MOLDING (56 af m Ced
COMPOUNDS FOR SHIELDING U.S. PATENT DOCUMENTS
uIr aoMAGNTiC ftJERFERENCE 4U"9 7- -T T DCM T3,563,933 2/1972 Styr 5 24/495

4,115,501 9/1978 Hughn 524/496
75] Inveor:. My. C.. Asa, North Toawanda, 4,197.218 4/1980 McKaveney . 252/503N.Y. 4,282,214 7/191 Statz et al. 324/SI A

OTHER PUBLICATIONS

[73] Anipe OWd d Ctumd Cotsad. "Conductive Composites for EMI Shielding", Battell

Niagara Falls, N.Y. Columbus Laboratories, 6-14-78.

rimny Exan. -Josephine L Bar
[21] AapL o.: M3,333 AnmSku Amnt oef'n-James F. Tao; James F. Mudd[57 

ADSrRACr

[22] FDed MN. 3, 196 High shielding efficiencies to emissions of electmg-
netic interference are achieved with molding composi-
tions comprised of thermosetting rins and a multi-

[51] . H0IM component clectruconductive filler, sysem. Coin-
[51 U . 22/0 pounds having a combination of at leas two conductive252/511; 524/439 524/440 524/441; 524/495; fllers provide shielding efficiencies of 30 dB of attenua-

53/137; 523/451; 523/457; 523/458; S23/459-. tomt more to etromagnetic emissions over a fe-

523/468. 523/440 523/512- 523/513; 264/104; quency range of 0.5 to 1000 Mhz without advenely
264/105 affecting'ecbanical proWe and processing capabili-

[58] IM etSw b ...-.. 252/502, .L 506 511; ties
524/439, 440, 441, 495, 496, 411264/104, 10;
523/137,451, 457,458,459,46,440,512,'513 23 Chdms3, Dmwlag Flos"



United States Patent 1191 [11] Patent Number. 4,482,937
Beg (45 Date of Patent: Nov. 13, 1984
[54) BOARD TO BOARD ITERCONNE with Metallized Upper and Lower Surfaces. IBM Tech.

STRucrUuz Disc. Bull., V. 22, #&A4 Ja. 1980. pp. 3410 and 3411.

[753 Invmor. WMS C. BeDNS Stillwater. Minn. Primary Examin-IL R. Kucia
AtteAn Agm& or Fkmn-Ednmund J. Wasp Joseph A.(731 A i gee Cont e ft nm c b o v 6 Genvese

MinneapoisnoMinn
[213 AppL No.: ~318 (573 ABSTRAC'

A board to board intercinnect assembly is installed
[223 Filed: Sep. 30, 1M6 between a firt mutilayet circuit board and a second

multilayer circuit board. The assembly is comprised of a[511 In. CL ............ .... ............ H0SK 1/14 first housing member carrying electrical contacts and a
[523 U.S. CL ........ .... 361/413 339/17 LM; second housing member carrying electrical contacts

339/176 MP; 361/414 which mateably engage with the contacts of the first
[83 Fidld of Search 361/413, 414, 415; housing member. Th first and second circuit boards

339/17 LM. 176 MP have corresponding arrays of plated through apertures
[56 Remes Cited selectively connected to the circuit layers of the respec-

tive boards. Socket carrying contacts are frictionallyU.S. PATENT DOCUMENTS engaged in certain of the plated through conductive
2.699,534 1/1955 Klotemuna .......... 339/176 MP apertures of the fust and second circuit boards to secure
3.3406439 9/1967 Hemcbesa aL ............ 361/413 the first housing member to the first circuit board and3.413,533 12/1968 Peroto ....................... 317/100 the second housing member to the second circuit board.
3,459,991 3/1969 Focle .......................-. 317/100 Flex contacts are installed in conductive plated through
3,489.954 1/1970 Humphrey at &L ................. 317/101
3.591,834 12/1969 Kolias ........................... 317/101 cc apertures of the boards opposite each of the socke
3,632,99 3/1972 Henshee ................... 361/412 X contacts and are frictionally engaged with the socket
3.36,935 9/1974 Johnson ...................- 339/17 LM contacts. The socket and flex contacts are frictionally
3.68.162 2/1975 Ammon ....................... 361/413 X coupled to electrically connect the circuit layers of the
4,133,592 1/1979 CoauSh et &L ....... 339/176 MP X first circuit board with the circuit layers of the second
4.232,923 11/1980 Otsuki at al............ 339/17 M X circuit board in a direct vertical relationship. The op.
4.283,755 11/1911 Tracy 361/393 posed irt and second housing members support and

OTHER PUBLICATIONS position the contacts and serve as spacers between the
circuit boards.

Ho et al.. Multiple LSl Silicon Chip Modulo with
Power Buses Composed of Laminated Silicon Sheets 2 Clam, 9 Drawing Fgures

-- ,f/9
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United States Patent (19) 1l11 Patent Number. 4,490,714
van de Plssche etaL [4s) Date of Patent: Dec. 25, 1984

(54) DIGITALTO-ANALOG CONVERTER FOR (56 Referemes Chd
BIPOLAR SIGNALS U.S. PATENT DOCUMENTS

(75] Inventors: Rudy L.an do Plasebe; Ele C. 4.346.368 /1982 Johmi 340347 DA
Dtljmans, both of Eindbovm, OTHER PUBLICATIONS
Netherlands OHRPBIA1N

Siegel, "Understandin Digital Computers" 1961,
[731 Assiguee U.S. Philip Ceporados, New York. pp. 45-50.

N.Y. Primary Examiner,-C D. Miller

[21) Appl. No.: 576,M Ataorsq, Agent or Firm-Thomas A. Briody. William
J. Streeter

[22 Filed Fh. 6, 1984 (57) ABSTRACT
Rdlated U.S. ApWI1.don Dots In a digital-to-analog converter for bipolar signals al

the bits change when the signals pam through the zero
[63] Cc oti fSir. Ne,313.44S, Oc21.191.sb- level. This resus in a poor signalto-noise raio owing

donai the small signal and the large noise contribution by the
switching transients. The invention proposes to add a

(30) Foreip Aplcede Priority Data digital number to or subtract it from the digital input
May 7, 1911 INLI Nethhds 8102226 signal as an offset. As a result of this, the switching

point is shifted towards a higher amplitude, which im.
(51) nt. €ML ................ ..... ......... H03K 13/02 proves the signal-to-noise ratio and the distortion in the
[52) U.S. CL ............ 340/347 DA; 340/347 CC case of digital audio signals.
[58) Field of Search ......... 340/347 DA, 347 DD,

340/347 CC 1 CL.m, 3 Drawing Figures

eill
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United States Patent 119j VII Patent Number. 4,495,546
Nakamura et aL [451 Date of Patent: Jan. 22, 1985

(541 HYDRW INTEGRATED CIRCUIT
COMPONENT AND PRI!%rED CIRCUIT OTHER PUBLICATIONS

BOARD MOUNTING SAID COMPONENT Jerry Lyma, Flexible Circuits Bend to Designers' Wi,

[71 Inventors: Tsm"i Nakmmia, FidrOt Electroui Sep. 1977; pp. 97 to 105.

Tatsar Kiluchi, Kyot, both of PMmwp Eamner-R. R. Kucia
Japn AMNweX, Age" or Firm.-Wenderoh, Lind & Ponack

(731 Asigneem Maftushlta Eocale iath Co, in ~ ABSTRACT
l., Osaka, Japan A hybrid integrated circuit component for insertion in a

P211 App No.: 377,7 slit of a mother printed circuit board, and a method of[21Filed May A IM mutnting the hybrid integrated Circuit componeL The

(221 F'ded: May 13, -. circuit component includes a flexible circuit board corn.

(301. Fru App lesa Prfe3it DM posed of a flexible insulated substrate, a circuit conduc-
tor formed on one side of the substrate. and a pair of

May 1S, 1911 (JPI Japan 9 conductor layers formed along opposite sides of the

[51] hLt. iI9=I /14 H0X 3/40 substrate to serve as external connection terminals. Cir.

[521 U.S. CL - 361/39% 29/837; cuit elements are mounted on the substrate and electri-
29/839;, 361/412; 361/413; 361/388 cally connected to the circuit conductor. A pair of hard

[581 Fkd of Searcb ..... 361/397. 398, 412, 413, supporting plates are cemented on the other surfae ad
361/415, 388, 395; 29/830 831, 835, 837, 838, at the opposite sides of the substrate so that the flexible

839, 845 circuit board can be folded at a center bending portion.
of the substrate so that the supporting plates face each

[561 i a other and so that the connection terminals are arranged

U.S. PATENT DOCUMENTS close to each other when the substrate is folded and so

2,693,584 11/1954 Pifr 361/398 X that the substrate at its bending portimn, when folded.

3,52,8165 6/1911 Franck al. . 361/413 X has a sufficient spring characteristic for emuring
1,7W6,439 10/1973 Isucm 361/3&9 contact between the slit of the mother printed circuit

3,971,127 *7/1976 Giguer c aL 361/398 X board and each of the connection terminal, when the
4.109,298 8/1978 Hami .99 A - ...361/412 connection terminalasre inserted into the slit of the

FOREIGN PATENT DOCUMENTS flothir printed crcuit board.
504345 10/1982 Francs 29/831 24 Claims, I Drawtg Figures



Uflted States Patent jig i11 Patent Number: 4,513,353
akermai t L 145) Date of Patent: Apr. 23, 1985

,541. COMEC'nON OF LEADL INTEGRATED hinwy E.miner-R. R. Kucia

CIRCUIT PACKAGE TO A CIRCUIT BOARD Attorney. ASent. or Firm-Donald M. Boles

[73) nventowr JobanMes C. W. Bakeamsm, 171 ABSTRACT
Harrisburg. Pa.; Dimitry G. Grabbe, A device for connecting leadless integrated circuit
Lisbon Falls. Me.; losif Korwmusky, packages to a chip carrier housing or socket and then to
Harrisburg. P. a printed circuit board is taught. Briefly stated, a mask

173 Assignee. AMP IcnarpoateC Harrisburg. P& is selectively disposed on a printed circuit board. Locat.
ing ribs are correspondently disposed on a chip carrier

(211 Appl. No.: 453,074 housing so as to cooperatively engage the slots created
by the absence of the mask on the printed circuit board.

(221 Filed: DOc. 27, 1932 Additkally, barriers for separating contacts contained

151) lat. C) . . ..... H01 1118 in the chip carrier housing are maintained at the interior
152] U.S. CL. .......... 361/399; 174/S2 FP. and the exterior portion of the chip carrier housing

174/68.5; 339/17 CF; 361/403 walls with no material disposed therebetween thereby
[538 Feloi Seof 174/68... 52 M minimizing capacitive as well as inductive effects which

361/403, 399; 339/17 Cp may come abouL Additionally, four discrete interlock-
ing brackets ar disposed on top of the chip carrier

[56) Refmcs CItd housing which allow for complete assembly of the chip
U.S. PATENT DOCUMENTM carner to the printed circuit board before mating of an

integrated circuit chip with the retaining brackets then
2.911068 5/1960 SilverChot a . 174/613 X interlocked so as to relatively rigidly maintain a chip
3.930.115 12/197 Ude et al. - 174/2FP carrier in electrical contact with the contacts. The pres.4.03291 12/191 Dinet &L._ . 174/0S X eat device therefore allows for relatively fast accurate4.359.52 11112 Oh/1" 1 aL- - 339117 CF alignment of all attendant contact surfaces.
4,410.927 10/1913 Butt 361/403 X
4,417.7"8 11/19813 Halvons - 339/75 MP X 7 Clahms, 5 Drawing Figures

!n
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Init d States Patent [,19 pIl, Patent Number: 4,531,095

higpi et al. (4s) Date of Patent* Jul. 23, 1985

I] IMPULSE NOISE REDUCTION BY LINEAR Primary Ezaminer--James B. Mullin$
INTERPOLATION HAVING IMMUNITY TO, Attorney, Agnt. or FIrm-Lowe, King. Price & Becker
WHITE NOISE

51 Inventors: Yuklnobu shilpki, Tokyo; Kazutodd 57] ABSTRACT

Hirohasibi Yokohama. both of Japan An analog audio signal is applied to a sampling pulse
generator (2) which generates a sampling pulse in re-

3] Assi Vctor Company of Japan, Limited, sponse to an impulse noise introduced to the signal and
iapan also to a first sample-and-hold circuit (5, 6, 7) which

I] Appl. No.: 585,926 tracks the waveform of the audio signal when impulse

noise is nonexistent and holds the signal in the capacitor
2) Filed: Mar. 2, 1(6) in response to the sampling pulse. A nonlinear trans-

] Foreign Application Priority Data fer circuit (10) is provided to eliminate white noise

Mar. 7. 193 [JP) Japan ................................ 5-37130 contained in the analog signal from the first sample-and-

Mar. 7. 1983 JP) Japan .............................. W-37131 hold circuit and feeds its output to a differentiator (11)

j) a. CL)......... .. H03 1" to derive a signal representative of the slope ratio of the

12) U. CU .....................................328/165; 330/149. analog signal. A second sample-and-hold circuit (12)
455/223 samples the slope ratio signal in response to the sam-

58] Field of Search ............... 330/149-, 329/162-165; pling pulse and applies the sampled signal to a bidirec-

455/303, 312, 223, 222; 375/104; 381/94 tional constant current source (8) which provides con-
stant current charging and discharging of the capacitor

561 References Cited (6) to linearly vary the voltage sampled by the first

U.S. PATENT DOCUMENTS sample-and-hold circuit (12).

4.305.042 12/1981 Tanaka et aL ......... 328/165 X
4.311.963 1/1982 Watanabe et L. 328/165 X 6 Clims 6 Drawing Figures
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United States Patent [19i [i Patent Number:. 4,536,955
Gudgeon 145 Date of Patent: Aug. 27, 1985

(341 DEVICES FOR AND METHODS OF 3,905.091 9/1975 Oaso c ac ........ 29/46 X
MOUNTING INTEGRATED CIRCUIT 4,155.615 5/1979 Zimmurman. Jr. at aL -- 29/827 X
PACKAGES ON A PRINTED CIRCUIT 4,375.09 3/193 Orrlm .339/17 CF X
BOARD Primary Examiner -Mark Roamsum

(751 Inventor: Bryn Gudleon, Rouendale, Assitant Examiner-Ca J. AHbs
England AtwneY6 Agent. or Firm-Let, Smith & Zicken

[731 Assignee: Intenmtonal Compers Limited, [571 ABSTRACT
London, England The device incorporates a support member (1) for the

(21) AppL No.: 420,274 circuit package (13); a plurality of contact elements (4)
in)] Fdedt Sv 20. L90 for connection with the conductive terminations

mounted on the support member each of the contact
(301 Forelp Applicatlon Prorty DatW elements being resiliently biassed away from its associ-

Oct. 2,1951 OB) United Kingdom ........ 8129896 ated conductive terminations (16) and means (12) for
1511 lat. CL) ......................... H01 3/34-; B23P 19/00 selectively exerting pressure upon the contact elements
[52 US. CL ........................................ 29/840, 29/740, so as to urge them into contact with their associated

339/17 CF canductive terminations to facilitate soldering and after

[581 Field of Sear ... . ...... ... 29/825, 739, 527, 740, such soldering to facilitate the removal of the circuit

29/830, 729, 832, 840, 845, 846 174/52 FP package (13) if and when desired, by allowing the pres-

339/17 CF, 17 R; 357/74; 2281/179 sure to be removed so that on de-soldering the resilient
loading on a contact (4) will cause it automatically to

[561 Refereces Cited spring away from the associated conductive termina-

U.S. PATENT DOCUMENTS tions.

3.s58.613 6/1971 Otte 339/17 CP X
3.753.211 8/1973 Paret &. . 339/17 CF X 4 Cla, 7 Drawig Figare.

A '~~, N .a.,



Unitedj States Patent u"i piq Patent Number: 4J5429076
Beftarz etuaL 14.q Date of Patent Sep. 17,1985

151M K A L NOWD PLASZC (51 sbimes 0ss
COMPONENT HOUSINGS FOR SHIELDING
AGADWEL U mOMAG1'l4rC 119 .. L1ATENT DOCUWMNTS,
INIRERu ENCE FIELD 1.121795 1211914 Def 42/C$

2,24,30 SAW9 Sams 428/rn
175) Iwmto~s m M= eiamPeaberg; Woit3p7.199/u Wowr U

Iladl Munich. both of Fed. Rep. of 3019 19 " /iR a u 425/3
Germany 444" 4 /1914 Shondidd et &L. - 428/42

PEn" Am~n-Veronica Oef
1731 Assigne:Smem se Belna Aw AsaK arius-Hill, Van Santm. Stadman&

Munih. Fd. jp. o Gerany Simpsom

[211 Appl. No.: 544,55 [571 AUSIRACTr
7Ue invention relates to molded pieces of plastic having

[221 Ffled- Oct 24, IM a eSan a partial meta coating of their surfaces. The
surfaces to be costed are roughened up by menu at

130 Fap Apilates ilsby dasuitable pretreatent so tdat a good adhesion of the
Foedg Ales~sn rlsdt Da~metal coating on the molded piece a provided. For the

Dec. 27.1982 ME)1 Fed. Rep. of ummay - 32447 support of this metal coating additionally a cover Iaye
is applied. The molded piece can also consist of shrink-

(511 IMLW CL ZF 1/801 B32B 15/8 able mateia which eg. Are also designed in the form Of
[521 U.S. CLa.- 423/624; 428/625; enveloping objects such a cable fittings.

428/626; 428/161; 174/35 &R 313/815; 455/300
[511 Field of Sserch 428/161, 625, 626, 624 6 aa2l01 1 Drawing Flom

2
3 ~ '*.P.mim.** .*' 0



United States Patent [1,i fll Patent Number. 4,542,653
L. (453 Date of Patent: Sep. 24, 1985

E541 APPARATUS AND METMOD FOR Primary ExamlwJ.-Stewar 3. L.vy
BEAMFORMING IN AN ULTRASONIC Asnant E uaminer-John .. Chaspna. Jr.
TRANSDUCER ARRAY Attorney Agent. oer Frm--Lawrence S. Levinea.

Robert E. Lee, Jr.[75]lnveo6':Res-Young Ll, Mae. Ariz. 7 I n1 ASTRACr
[731 Assignee: Advanced Techmology Labot[57es,

Inc., Bothell, Wash. Eectronically changin the effective element spacing
of an array of acoustic transducer elements between the

(211 AppL No.: S4,017 transmit anid receive modes of operation of an ultra-
[22] Filed: Now. 21, 1983 sound apparatus results in reducing the deleterious cf.

fects of grating lobes present in the pattern of the may
[513 JUL a.4 .GOIN 29/O0 because of element spacings in excess of one half of a
[52] U.S. CL. 73/626; 128/660; wavelength. A linear or quadratic time delay distribu-

367/105; 367/905 tion, or both simultaneously is applied to the arry for
(581 Field of Search - - 73/609. 617. 625. 626, scanning and/or focusing by setting individually the

73/62; 121/660. 367/103.905 time delay of the energ t associated with each element
of the array during one mode of operation, e.g. tranmit.

[56) Roefit Cite d The array is organized into groups of element, e.g.
U.S. PATENT DOCUMENTS pairs, and the time delay distribution is applied by set-

3X936,71 2/19"6 Komoff 73/626 X ting the time delay of the energy associated with each
4.180.70 12/1979 Thoo 73/626 group of the array during the remaining mode of opersa
4.20L916 6/1910 Thomae at &L 73/626 tion, e.g. receive.
4.334.432 6/19"1 Gu 73/625
4.45.533 7/1914 Borburg. 73/625 6 Clains, 6 Drawing Flgres
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United States Patent ji, ,I] Patent Number:. 4,554,510
Shaw et gj [451 Date of Patent: Nov. 19, 1985

I 54J SWnau G FIBER OPTIC AMPLFI ~OTHER PUBLICATIONS
175] Inventor: Herbert J. Shaw, Stanford; Michel J. C. A. Burrus and J. Stone;, Single-C,al Fiber Optical

F. Digeonet Palo Alto both of Calif. Dwic A ND:YAG Fiber Laser, Applied Physics Let-

t731 Assignee: The Board of Trustees of Lelsad ter, vol. 26, No. 6, 3-13-75, pp. 318-320.
Stanford Junior University, Stanford, Bergh et &I., Electronic Letters, vol. 16, No. 7, Mar. 27,
Calif. 1980, "Single Mode Fiber Optic Directional Coupler",

1211 AppL No.: 531,231 .p- 260-261. L net
122) Filed: Sep. 12, 193

51i gt. CL4 HOS 3/094; HO3F 3/68 Primary Examiner-S. C. Bucuinski
152] U.s. ............................. 330/4.3; 330/4; Assistant &aminer-Burton J. Carniol

330/34; 330/85; 330/122; 372/6; 372/71 Attorney. Agen4 or Firm-Knobbe Martens. Olson &5]Field of Search ...... 330/4., 4. 84, 3, 122, Rear

330/147.8; 372/6 71; 455/607; 350/96.15;
332/7.51 [57] ABSTRACT

A fiber optic amplifier utilizes a crystal fiber of laserRefveaes Cted material to bidirectionally amplify light signals. This
U.S. PATENT DOCUMENTS amplifier permits the application of both pumping illuw-

3,230.474 1/1966 Keck et al. 331/94.5 ination and the signal to be amplified to the end of the
3.456.211 7/1969 Koester 372/6 crystal fiber to avoid the disadvantages inherent in side
3.73125 5/1973 Wild et 8. 350/96B pumping this fiber. End pumping is accomplished by
3.753,145 81/1973 Chesler 330/4.3 taking advantage of the slow spontaneous fluorescence3.902,130 8/1975 Pike . .330/43 of the laser crystal to sequentially apply the pumping
3.914,709 10/1975 Pike et al. 331/94.5 illumination and then the signal to be amplified to the3.957.341 5/1976 Taylor 350/96 C crystal. This sequential application of signals is made
3.975,692 8/1976 Mego. Jr. et al. ..... 331/94.5 pssible through the use of a switchable coupler which
4,136,929 1/1979 Suzaki 350/96.15 posi gh teseofsi tcl coupl er wfic
4,243,297 1/1981 Elion 330/96.15 allows light to be selectively coupled from either of a
4,253036 3/1981 Fletcher et a. 356/350 pairofinputoptialfibers toa single output optical fiber
4,300,811 11/1981 Ettenberg et al. 350/1.1 which is coupled to the crystal fiber. The pumping
4,301,543 11/1981 Palmer - 350/96.15 illumination is initially supplied to the crystal fiber'to
4,307,933 12/191 Palmer et aL 350/96.16 invert the ions within the crystal Once these ions are
4,315,666 2/1932 Hicks, Jr. 350/96.15 inverted, the coupler is switched to permit the applica.
4,335,933 6/1982 Palmer - 350/9619 tion of the signal to be amplified to the crysta, ad the
4,342,499 9/19"2 Hicks, Jr. 350/96.15 application of pumping illumination is temporarily dis.
4.343.532 1/1982 Palmer 350/96.19 continued. The signal to be amplified propagates
4.362.359 12/1982 Dammuana 350/9&194,333.31 5/193 Barry et . 350/96.24 through the crstal to stimulate emission of coherent

light from the laser material resulting in amplification ofFOREIGN PATENT DOCUMENTS I:te signal. When this amplification process is complete.
03302) 10/1981 European Pa. Off. pumping illumination is again applied through the

1439469 11/1964 Fed. Rep. of Germany switch to the crystal fiber.
53-91752 11/1978 Japan
55-76303 6/1930 Japan.
57-35004 5/1982 Japan 350/96.13
1094639 12/1967 United Kindonm. 18 Caimt, II Drawing Figrn



United States Patent i93 III] Patent Number. 4,590,590
Toone et aL [451 Date of Patent: May 20, 1916

[54] SONOBUOY MULTIPLE DEPTH Almay Exmiae--Richard A. Farley

DEPLOYMENT APPARATUS Atorney, Agent, or Firn-Thoma A. Briody; William

(75) Inventors: James R. Toome, Fort Wayne; Rbat . Streeter Richard T. Seee

L aker, Ossian, both of Ind. (571 ABSTRACT
[73] Assignee. Maguavox Goveraset and Indsrale A sonobuoy float canister is releasably latched to a

Elecrmlks Compay, Fort Wayne, wound cable pack container. The cable is attached at its
Ind. upper end to the canister and at its lower end to a lower

(211 AppI. No.: 555,99 sonobuoy component A rotor latches the canister and
container together in one rotative position so that the

[22] Filed: Nov. 29, 13 cable is not unwound or payed out to provide a first or

[511 lot CL 4 .............................................. MR 21/52 s hallow depth deployment of the lower component In
[52] U.S. CL .......................................... 367/4; 441/25; a second rotative position of the rotor the canister and

441/33 container are unlatched from one another and the cable
[58] Field of Search ................... 367/4; 441/7, 24, 25, is positively restrained after a predetermined partial

441/33 payout to provide a medium depth deployment of the
lower component. In a third rotative position of the

[56] References ted rotor the positive restraint of cable payout is removed

U.S. PATENT DOCUMENTS and the canister and container are unlatched so that the

3,262,090 7/1966 Farmer .................................... 367/4 cable is fully payed out to provide for full depth deploy-
3,786,403 1/1974 Wig et W ................................ 367/4 ment of the underwater component
3,991,475 11/1976 Segrest et al ......................... 441/24
4,464,130 8/1934 Owllette et i ................... 367/4 X 11 Caims. 20 Drswing Flwes



United States Patent [191 tI: Patent Number. 4,591,802
Aumwa [45] Date of Patent: May 27, 1986

(541 FEBACK AMPIIER CiRCurr JrmaFY Eaminer-James B. Mullins
INCLUDING CASCADE CONNECIED FIELD Azwnt Exambner-Steven j. Mottolh
EF TRANSISMORS Attorna, Agent. or Firm-Laff, Whitesl, Conte & Saret

[75] inventor: MU Asmws, Tokyo, Japan 457] ABSTRACT
(73] Assignee: NEC Cmouade. Tokyo, Japan A multistage type amplfier circuit comprises a plurality

(21] AppL. No.: 730,335 of PETs cacade-connctd to each other through in-
[22] Fet May 3, ete capacitor. The first amplifier stage of an PET

is additionally provided with a feedback circuit coupled

[30]. Fordso Appcadw P1.M1 Da between respective gates of the fimrstsage PET and the

May S, 1984 [JP] Japan ............................... 59-90225 next stage FET. The next amplifier stage of an FET is

[51)U ......................... H03F 3/16 also provided with a similar feedback circuit coupled

[52] CL .....................................330/27; 330/302; between respective drains of the first and next stage
uF330/2 ETs successively connected. Thus, this makes it posi-

Ft Search....... 330/277, 29, 3 ble to reduce the required number of dc block capaci-
330/29, F, 21, 23, tors to les than one-half, resulting in a small area occu-

pation of capacitors when IC is realized. Further, the

[56] Retusices Ca amplifier circuit is configured so that each amplifier
PUBLICATIONS stage is not provided with a dc block capacitor in the

Rim, Peter, "13 cm OAsFET Preamp", QST, Aug. negative feedback circuit, leading to a significant im-

1984, p. 65. provement in frequency characteristics of the ampufier

Anandr, L L.. Egorov, N. V. and Pozharov, A. M., "A cuit in a low frequency range.

Coded Amp w/FETs Having a Noise Temp of IK",
CryogenM May 1978, v. 18, No. 5, pp. 308-309. 16 Clams, 2 Drawing Flgure
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United States Patent ttri (1 Fatem Nuimbmn 49600$915
Yosbli [0sj Date of Paimu JuL 15, 1VIN

[S41 DIGITAL.TOANAWG CONVERTI Am-uu97& Asmn a Fbxo-Sughna, Win. J~
CutcuffMacpeak A Sam

(75) 1nventort. MmqU Yemida, Saitama, Japan [573 ABMUACI'
1731 Aigmee Flamme Dawene Carpeden A dlital-o.naloS converter circuit for converting

Toky. Jpandigitized adi tgnals to analog form having unproved
Tolyme chapannsic an reduced noise level while

[21) AppI No-. 701.90 employing a le costly low-pase fiter than convemn
[22) Fie- MW 1i tional ciruits A digital-to~analog convrte converts

an analog sagnal, which laa frequency components
(301 Foreign Aumllman Priorty Dowa within a range Iowat than a flaw frequency,'to analog

mor 7.Im " WW 3341M form A sample-and-hold cut samples and holds the
Mar.7. 554 [?) a~m .-.- s'~321M output of the disital-to~analos converte at a second

(511IM Cma. HOSM V/6 frequency more than twic* n high as the flaw he.-
[52) U.S. CL. 340/347 DA. 340/347 SH quency. FrequcWy coments in the output of the
1SI) Field of Semeb -- 340/347 DA. 347 AD,. apeadal circut above a third fiequency be.

340/37 MC 347 SK- 364/72k. 72. 572 tweem the *0a and second frequencie are phaei.
[56) U-.verted. The output of the sample~and-hold circuit and
154 Rterme Chedthe output of the Inverting circuit are summed and ap.

U.S. PATENT DOCUMENTS plied to a low-puin ffiter, the output of which provide

4,30U2 12/1"13 lash ~.- - 340/347 DA the aws output from the circuit

Mu~m" Emmauw-aaaries D. Miller 3 Claims 10 Drawlq Fown

11
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United States Patent iso [ii Patent Number. 4,634,9M7
Tomiett et SL 1451 Date of Patent: Jan. 6,1981

[541 AUTOMATIC GAIN CONI OL AMPIFIUER Dala-Pulse Sipalin Receiver." 19821WM. aime.
CERCUI 'wal SoidSw Ckeuft Confexe. Fe. 11. 1982. pp.

1753 hventorm Micha . Tesia@et, Smit 212-214.
Edward J. Zhur, Jr., Moriatown J. H. DavU. "-i-lT Op Amp Slpl AoCThresh.
both of NJ. old Deaip," Ekerosi Apr. 21, 1981. pp. 184-185.

[731 Amignee AT&T Bell Iahwules, Murnay
Hill NJ. Pdmu7 E b uge R

A1N 60.1a EJu.inv-Stven L Mottola
[21] AppL. No.: 60,9 AtncrAt ASm& or Fim-David L Caplan

[221 F'1ed. Now. L% 1094

[51] 12t. a. ...... . . .- H03G 3/30 (571 ABST CAr
152] U.&. CL. 330/284 330/2f0 An automatic gain control (AUC) amplifier circuit uses
[58] o330/79 ,330/129 a control loop comprsing a digital counter (70) which

10 , 81 of Search - .330/51, 86, 129,279 controls a multiplying digital-oanalog converta (10)
2 1, 284 333/81 R 340/347 DA rraged as an attenuator of the input v to the AGC.

(561 Reflreu Clad The counter (70) i arranged to count up or down de-
U.S. PATENT DOCUMENTS pending upon the output signal of the AUC cirk t. In

4,340737 11/1982 Oal*p 330/284 addition, a latency can be introduced into the control

4.314,277 S/1983 Allgood et Al - 340/347 C X loop so that in coe of most signal envelope varistione,
4,441,030 4/1934 Sad. the counter is frozen to prevent output fluctuations.

OTHER PUBLICATIONS
P. E. Fleischer et al, "A Single-Chip Dua-Tome and 4 Calm. 6 Dmwn n

n I-
&1 + 1 11 1 1 11 1 11•11

?."..!.. . .Ja
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United States Patent ot9 (3I Patmt Number. 4,64,552
Vitkd et 2L 101 Date of Patent Feb. 24,197

(54 PROWC S FOR FABR/CATG 4.313.,= 2/I2 U as @ L.
DIEW SIONALLY STAULS 4.33608 W/3982 Hermsm a el..
IN [r 4ON J BOA 4.397, 8/193 Samia m l.4,406,722 9/1983 Chow at L.

[751 Invaten W11lim A. VIULi, Auhe* 4.413.061 11/1913 Komar, L..
Raiyuar L Bdawni Ri',rside. both 4.434. 34 2/1954 Darrow et L.
of clif 4.45.950 7/94 Fujita et aL .

4.504.339 3/1985 K ebhara et aL - 1569
t31 As sm xHugm Aburf Coaw , Ls

Angeles, Caif. FOREIGN PATENT DOCU M

121) AppL No.: 672,562 0006810 1/1910 Europe PAt. Off.
043955 1/19832 European PaL Off.

(221 Filed: Nov. 19, 1964 007015 8/1982 European Pat. Off.
0062763 9/1982 European P&i. Off.(51 U .. . 832B 31/26 0091067 1/1984 European Pat. Off.

[52 US. CL . .... 2../........... 29/51 29/829: 230127 8/1973 Fed. Rep. oEGeramay -- 29/15129/44t 29/851; 29/852

5 Flow of Search .. 136/89; 29/829, 831. Pimery E miner-Cleb Weston
29/832 137, 346, 851, 552 Awey, A,,eno -r Flm-K. W. Float A. W.

Karatmbeas
[541 Raferess OIad

U. PATENT DOCUMENT We disclose a proces for manufscturing multilayer
3.040.213 6/1942 Byer a @L. circuit boards which includes providing a conductive.
3.371.001 2/196 Entre.3423,51 1/191 Anbesre or an insulating substrate with a conductive pattern
3.436.819 41/1969 Luni . thereo. andJ then trSlferring firing a 5lascean

3.,.473 4/1970 Ennr. tape layer to the surface of the subst e. hi tpe laya
3.549,784 12/1970 4aris. provides both elecucal isolaton betwen the substrate
3.576.668 4/1971 Feater et aL. and electrical conductor or electronic compo nta
3.65,40 4/1973 Etre eat aL. which me subsequently bonded to or mounted on the3 .7/ 2 6 0 0 2 4 / 1 9 7 .3 G r e n s t i n e t L .a e y rr v d.72I. Lt 4/1973 Gray IMM top surface of the Ilass-cerami tape layer. Dy provid-3.750,91 9/1973 Ryan5 ingverticaleectfcalconductorsbymeso(vias inthe

3,838.204 9/1974 Aba aal.. tape layer prior to firing the tape layer dibuty on the
3.1352.77 12/1974 Aba a &L. substrate, good X and Y latea dimemionaly stability
3.948.706 4/1976 Schmecenbcher a al. of the tape material is maintsined. In addition a high
3,971.248 1/1976 Usmi. quality thick film gls-ceramic electrical interconnect
4,030.190 6/1977 Vaker.
4,109.377 1/1973 Bhaicc l. structure is achieved at a relatvely low muufacuring

4.153.491 5/1979 Swiss et aL . Cost.
4,239.719 9/191 McIntosh a a.
4,299.173 11/191 Oilma o &L. 25 Clal., 6 Drawlng Fim



United States Patent t lt Patent Numbm. 4,651,132
IA WIet 2L 14s) Dat of Patut: * Mar. 17,1937

(54] ANALOG TO DIGTAL CONVERTER [561 Rdma cam
SYTEM FOR APPUICATION TO PULE US. PATENT DOCUMNT
CODE MODULATION

[75] Investorm WOllm J. Loft Jimmy t. Naylm, 4=9 /t9i 3403 DA

bho of Tucsom Ariz. OTHME PMUCATIONS
("1 Assignee: Dm.Drams CW sdm, Tacson. The Engineerng Staff of Analos Devioe, Inc,

A Analog-Digital Conversio Hanbook, 6/1972, pp.

(01 Noe: The potion ofthe term oti patet 11-46 tu 11-48: 11-W0 to 1-87; 11-32 to 11-35; Ii-) to

subsequent to Jan. 28, 2003 has been U-52.

disclaimed. ftimary Examlaa.-T. J. Soyan
1211 AppL No.: 736.M Attay. Am,,, o Fkx-=-Hurry M. Weis & Associates

(221 Ried:- May 20.19IM [571 A3Bf3Cr
A digiud audio system for hi-fidelity replication of

Related U.S. A"Hadem Daf wdead audio m .Th yst mprsa high.
(63) Coeinuai of Ser. No, 35100, P& 23,192. . speed, low-some and dow-sortion. dipulp-to-aafo

domed. converer including mens for reducing spuious
[53] I)t, a.' ..... -..-....... H03M 1/36 switching curents in the reconsuveW audio signal.
[52] U. CL-340/347 .I , 340/347 DA; Such a converter is employed in both the encoding and

340/347 CC; 340/347 M decoding portions of the system.
(58] Field of Seirb _ 340/347 K, 347 AD, 347 DA,

340/347 CC I Oadm, 7 Dnm l F

LOWC

•8L -P*IMW



United States Patent vq pqi Psateat Numbeu. 4,654,82
Ember (4q3 Dst.of Ptat Mar. 311M7

(541 S0140UOY RfADW4G AND RLEASZ cau mnedin and adjaceistme edof the monoAwl
APFARAUW outercanig.A hevy eJectMnspIngibMeMt heCwp

[7!q SOviesIoC Robot L Sem Own IsA for forcibly ejecting the cup outwaordly fro thee.m
end of fte cesing The cup is retained in the coig

[73) AWsMnM Mapewez Gowro and Ibdu5Wl against the sprint force by a pair of partially ovuaW
ISaebwnstl Ceapsy, Fort Ways%, pmg elongated plates, each having one and eobly

insrt& ina circumferential "lo in a*e outr cade& *be
(211 Apl No.: 555,97 slot being adjacent the cuinX one and and drtmftip

cally opposed. The upper plate is W retentive cowtad
[221 Filed- Nowv. 29, IM6 near the other of its ends by a first retainer rod pivoted
(513 RIt. WL __ _ _ _ _ B.. 633 21/52 at oue of its ends, to the cup bottoan surface. TUm flag
(521 U&S CL. -... **.*......**.... 367/4; "41/33 rod contacts the upper plate near the pivoted rod and
[531 FIaM of Sewch 367/4;, "417, 24, 25. and is in retentive contact near its other and wisis a

441/33; 294/82M2 second retainer rod pivoted at out of ts ends to the cup
IS6 Reerwn HMbottom surface. The second rod contacts nar uts pay.
(561 aced and the first rod and as in retentive contact at in

U.S PATENT DOCUMENTS other and with a ane shot sprn# momo driven pus. The
3,646.50 2/19n2 KXWO 3W02 location of thme points of contact betwee the plase. the
3.525.13 7/t974 Sawndern a &L.- 2W4138 A upper plate and the find rod. the frst and seoed rods
3.921.130 11/1975 Wad=Wwfe MV,0/ am fth pin and the second rod provide lever arms that
4 4 5/1977 DeaO, e. 22/GleA result in a very' high mechanical advantage b eltw the
4.033.529 7/1977 Bourgeois . . 367/4 retaining force of the pu on the seodrod A the
4.247.143 1/19"1 pe.---~ 294/42M2 ejection, spring force. Upon ejection the cup, pam.-

Prhmaq &aunikep-Richard A. Farley chute. aW shrou lines awe ejected and other sonobooy
4ftw)q Apr or &usw-Tonas A. Driody- William components are released from the outer casing
J. Sumeter, Richard T. Seeger

1573 A3STRACr
Sonobucy parachate shroud line ends are retained by a 10 Ckmsm, 14 Ursaslg Fpm

in



United States Patent (191 [1iq Patent Number: 4,661,938
Jones et IL [45] Date of Patent: Apr. 28, 1987

[54) SONAR APPARATUS [57) ABSTRACT

(75] Inventors: CharI. IL Jos, Pasadena; John W. A passive sonar system which forms multiple receiver
Kmsr, Severna Park, both of Md. beams for detection of possible targets. The transducer

array for the system includes a plurality of pairs of
[73 Assignee: Wsttsgh, Electric Corp., transducers, the transducers of each pair lying along a

Pittsburgh, Pa. generally radial line emanating from a central point.

[21] Appl. No.: 821,717 The output signal from the outer transducer of each pair
is delayed by 90" or X/4C relative to the inner trans.

[221 Filed: Jan. 23, 1986 ducer, and the delayed signal is combined with the

[51 Int. CL4 .. . . . . . . . . . . . . . . . . . . GOIS 3/80 output signal from the other transducer of the pair in a

[52] US. CL ..................................... 367/123; 367/153 summing amplifier so that only one signal per trans.

[58] Field of Search ............... 367/123, 129, 153, 155, ducer pair need be sampled by a multiplexer for trans-
367/156 mission via a coaxial cable to beamformer apparatus.

The concept is applicable to groups of transducers with
[56] References Cited more than just a pair, i.e., with three or more transduc-

U.S. PATENT DOCUMENTS ers. Appropriate additional delays are provided with all
of the output signals and delayed output signals of a

3,803,543 4/1974 Cioccio et a. ........... 367/123 group being received by a single summing amplifier.

Primoy Examiner-Richard A. Farley
Attorney, Agent or Firm-D. Schron 11 Claims, 13 Drawing Figures

E



United States Patent 19] i] Patent Number. 4,673,363
Hudson et SL [451 Date of Patent: Jun. 16, 1987

[54] MARINE MEASUREMENT DEVICE 3.071.788 1/1963 Nelson ..................................... 9/8.3
3.229,311 1/1966 M a s ..................................... 441/11

[751 Inventors: Alan T. Hudson, Mattapoisett; David 3.248,688 4/1966 Shomphe ................................ 340/2
P. Gasmos, East Sandwich; David W. 3,253,810 5/1966 Penn .................................... 244/138
Johns, E, Marion; William J. 3,283,348 11/1966 Farmer et I ......................... 9/
Langehlni, Jr., S. Dennis, all of 3,363,282 1/1968 Hagen ................................. 264/540
Mass. 3,419,927 1/1969 Stoffer et I ................................ 9/9

3,424,623 1/1969 Oakley et al ................... 264/523 X
[731 Assignee: Sippica. Ocean Systems, Inc., 3,705,931 12/1972 Confer et &l .................... 264/516 X

Marion, Mass. 3,800,271 3/1974 Stillman .................................. 340/2
3,905,060 9/1975 Higgs .......................................... 9/9
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